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(57) Abstract: It is intended to provide a method of shrink -proofing an animal hair fiber characterized by comprising subjecting 
the animal hair fiber to a pulse corona processing or an oxidation treatment with the use of a chlorine-free oxidizing agent, and then 
enzymatically treating it with an alkali protease which has an activity of digesting keratin of 70 AKU or higher, a ratio of a collagen 
digestion activity to the keratin digestion activity of 2 or smaller, and a ratio of an elastin digestion activity to the keratin digestion 
activity of 4 or smaller According to this method, a highly shrink-proofing animal hair fiber can be obtained. 
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£tc, mmmzfo. >jm\zit^xpHmmmt\yX(D^mitfj)v^^ mm 

fc« rx 7? ? >UFJ (Zschimmer & Schwarrffcl© E tf -S C t jOT # 5 . . 
BHJ (Bayei*fc«)fc£'fe£*n*. Jin&©#ffi«ttfflfc£0*iniiB£*fik SAT 

^nztfm^zn&mtmzmfczm*. *%wx\$, mmmtvxvRmm&ni 

b<«1:15-25S£» ^30-60t:@Jt> b < «40-50t:ig^ pH7-9.5g^, 
b < fte.5*S&fe<fc Cfl$W0.5-8l$M, b < «2-8l&|KU <fc 0 jSP * b < tt 
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-^fiFERM BP-08603 T&-5o 

acD^mmn, z\<Dm<nBm&nm<D%m\zm\,>bnz>mi&<Db<Dr&\,\ m&t 

&©£K?- h U •> A, M^tK^^ - h U £ Aft fcDft»jfi07K»tt, #BMfe:J- M) £ 
A7jc«, 7> ; EX77jc&<*:£#|^T;££. ISttOpHfii, ®S8-11*lg<hT£© 
jW£LV>. #ft& 20-40 < C&K> ff*L<»3O-35t:eil0MflrFC, 2-7 HN, 

#»*©«*»&&>& ©SIR • ttfSm, m*Offlfl2WflW«c^ftf!WBb3tiSE« 
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7 7-r-*ff5#i£&0!!7S*7§r*. co^fc«kt), SDS»**»Wfc*l--fc** 
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(1) M£«fctf*Smgf£ 

(2) *ilpH£J;0^tpH 

$g«£LTHCI/KCI (pH1.0-1.5K if U >/NaCI/HCI (pH2.0-3.0)> B£®£ 
(pH4.0-5.0), U>K (pH6.0-7.0h HJXttUSt (pH7.0-9.0)> 
/NaCI/NaOH (pH9.0-12.0)££tfKCI/NaOH (pH1 2.0-13.0) Sffiffl LT, fl&IBbfc 

15 »tt«gfefcipi;T*je)fcfiifta8^iBft^&, #»*<!>*«pHW:, ao"CK:*v>T. 

>£SSt £ LtcMfr 1.0-1 1.5T& D> ^7f>^SSt Lfc:l§£i2.0&± 
Wfllte* *^^^#pH©i^«4'IC30 < CT24^K^b^ f©i#^Df 
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(pH7.0)£»lU 40-80 , C©^IBHT10^r a Wltbfe^ -€-CDB#7Dx7- 
25 -if^^fflij^bfc^, *^«60 < C*T«^TabSd<b^t)^'5. ft*3, * 

(4) 

20,000"eafeofco fc4s, «J£"T*iB^J#% : 2fcf3*c©75 /iffiW£^ffiL£: 
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(pH9.0)l^it, *»***3JDfi&30'CT?30^Mffla!b» #V>T, #LS«J:t>- 
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(7) 7S/*»EJII 

#illf©7a 7*»£25#g£-e©iE?!!^ Iffiynr-f >v"-#x>U— 

15 (a&fifftjJfliU PPSQ-21)&JBV>Tfc£b&. E?9## : 2©1-25#B 

©g3Wfltig£n&. 

(8) ^ssb^ <fctK7 s ymsa^d 

#B^©£^fe«fctf75./K©iBai&, *»(0!*.t£ J. Sambrook, E.F. 
Fritsch, T. Maniatis: Molecular Cloning. A Laboratory Manual, 2nd. ed. Cold Spring 
20 Harbor Laboratory Press, 1989ft £#88) \ZW<\ ffiA3ftt& UM*y YftEoy' 

•tf (sj^ubio ± o u # 5 nfc»f fro t 5 j wm\\it<fm 7° n -r -r > 

X>ti— T*fe£l<£. *>< l/T# &nfc7 5 yKE2Wil?i<fc£>< a^ft2«O^U 

25 fflt^T, PCR (BiometraftS, T-Gradient Thermoblock 050-801) tefi^S^?-©*! 
HSfrofc. *Ol&*, 0.5kbpflftfc#SWftlS<S»ffrSK*fc. co»rfr£:/n 
-^itT, *S(«cT0A-lO^yA7'f^7U-<fcD, 
© ite^p £*£MJ-x>£fLfc. %t>fttc?n-> (DMMmm * yxt* (F. 
Sanger et. al., Proc. Natl. Acad. Sci., 74, 5463-5467, 1977) £IKS<?:T &DNA:>— 
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a ^ )v z 0.5 % , mmx o. 1 % & £ mmm b xma v tc wtm- v u ^ a 1 .o % 

£^frigHil(pH 10.5) 4000 mL£Anfc T~^>^— IdfiMU 30t:> 
31^*1 v/v/#\ 200l£l^l?3aF^*bfc. &*$£7^ Jg«&£8,000lHSfc/# 

» 

±13 (CcfcD 45APU/mLOm#^»3,800mL^#fc. £ (DUmnW. \zm%BM* 

80%ffimz-&%£T>-hn?L, ~^5X:xmm\z^m^ ±ctciZ9k*8,ooo®fe/ft 

Xm>bftMLX®itiLV, $^f£^Ufc. ±f3tcfcO, 15,100APU/g©M^M^ 
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77,900ACU/gT&D, X^X^>#fi?f£ttki> 106,000AEU/gT&ofc. 
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450AI<U/mL^yc«600AKU/mL^ffi^-r^)l?2 1 4, OSfcteBl^F^n^tt^MMS 
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WO 2004/070106 



PCT/JP2004/001291 



16 







* m m * 


41 




19 




• 




3.66 


BlSit2g/LX8hr 


1.42 


#^3g/LX4hr 


4.74 


^^3g/LX6hr 


3.02 


#^3g/LX8hr 


0.10 


B¥St4g/l_X3hr 


3.01 


BfHt4g/LX6hr 


2.04 



4 







mmmm, n) 




18! & 






* #n. a ^ 


1.47 


0.92 


1.20 




1.47 


0.92 


1.20 


#SPJ1 (/^X3Dt+ H St) « 








MmWmgzft- : l?*2g/LX6hr 


1.27 


0.89 


1.08 


08603 S£St2g/LX8hr 


1.18 


0.86 


1.02 


08603 P^3g/LX4hr 


1.28 


0.86 


1.07 


08603 H*3g/LX6hr 


1.26 


0.79 


1.03 


08603 Bi!Sl3g/LX8hr 


1.16 


0.73 


0.94 


08603 ^04g/LX3hr 


1.29 


0.89 


1.09 


08603 BfJ?t4g/LX6hr 


1.19 


0.76 


0.98 



WO 2004/070106 



PCT/JP2004/001291 



17 

*ff r> tz.mmx\%, x tr-mm zntc&o tzwvfifr zmxtx ^%>w& urn 

SHWStt Jt & «fc tfx 7 X 5 1 >#$«tt £ 3 ©) £ f£ffi $ -t*T , Jtt&&S*iJ £t# 

rjTra^®^p D pA^ £ ^:C^*BS:ffll/^c^^!latt^ &#1:20> 50*0. Britton-Robinson 
2335APU/mLTl6Bf«SU;fc. Sfc»^Ma a pB©«'&«, 7Jti5428APU/mLT1 6 

IB wilt ©i«$to%»rj^§ t>© tfi D , E)f3©Bfr*8*rax 

JiT? gfcfro ft. 



WO 2004/070106 



PCT/JP2004/001291 



18 





* & s 






2g/LX6hr 


M&A 
2335APU/mL 
X16hr 


SAB 
428APU/mL 
X16hr 


(%) 


38 


20 


3.66 


5 


5 




1.2 


1.2 


1.1 


0.5 


0.5 


(%) 


0 


0 


3 


13 


18 



10 



ViTe^MST^^i^ctD, W«3.66%£3§/re£fc©fcftU SfflAtfi 
2,335APU/mLTl6Pm Mn n aBT«428APU/mLT16llt^©MS^i;-3T, JRl 

-^tio.5NS-e^g«T(j|?i58%©^i£Tmje)e > ns) u a-*M^t>&* 

20 iislKDJil'&^^T^it^^tlCD/^VvfecDTfeD, L^fe^^^T^I^ 



TO<hLTJISL0803^©¥^#e^^ipiiLfc. Z.<DW&%. ^E/M 
7k^# U £ A (DuPontftg? TOxone™J )2g**1LK:»*Pl^fett(pH4.0)4 , C ?Sit 



WO 2004/070106 



PCT/JP2004/001291 



19 
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Jfcfc. M»aL7cm^0.1mol/LhUX-HCI^«(pH9.0), &Jt1:20, 50 
*C * J; tfpH9.0 CD &#TT , *^^2g/L^ & f £3g/L (300AKU/mL^ &450AKU/mL 
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SEQUENCE LISTING 

<110> DAIWA KASEI K.K. 

<120> Anti-felting finishing method for animal fiber 
<130> P04-02 
<150> JP 2003-29610 
<151> 2003-02-06 
<160> 2 

<170> Patentln Ver. 2.1 

<210> 1 
<211> 564 
<212> DNA 

<213> Nocardiopsis sp. TOA-1 
<400> I 

gcc gac ate ate ggt ggc etc gee tac ace atg ggc gga cgc 42 

Ala Asp He He Gly Gly Leu Ala Tyr Thr Met Gly Gly Arg 

1 5 10 

tgc teg gtc ggc ttc gcg gcc acc aac gcc tec ggc cag ccc 84 

Cys Ser Val Gly Phe Ala Ala Thr Asn Ala Ser Gly Gin Pro 

15 20 25 

ggc ttc gtc acc gcc ggc cac tgc ggc age gtg ggg acc cag 126 

Gly Phe Val Thr Ala Gly His Cys Gly Ser Val Gly Thr Gin 

30 35 40 

gtc age ate ggc aac ggc agg ggc gtc ttc gag cgc tec gtc 168 

Val Ser He Gly Asn Gly Arg Gly Val Phe Glu Arg Ser Val 

45 50 55 

ttc ccg ggc aac gac gcc gcc ttc gtc egg ggc acg tec aac 210 

Phe Pro Gly Asn Asp Ala Ala Phe Val Arg Gly Thr Ser Asn 

60 65 . 70 

ttc acc ctg acc aac ctg gtc age cgc tac aac age ggc ggc 252 
Phe Thr Leu Thr Asn Leu Val" Ser Arg Tyr Asn Ser Gly Gly 

75 80 

tac gcc acc gtc teg ggc tec age acg gcg ccc ate ggt teg 294 

Tyr Ala Thr Val Ser Gly Ser Ser Thr Ala Pro He Gly Ser 

85 90 95 

cag gtc tgc cgc tec ggc tec acc acc ggc tgg tac tgc ggc 336 
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Gln.Val Cys Arg Ser Gly Ser Thr Thr Gly Trp Tyr Cys Gly 

100 105 110 

acc att cag gcc cgc aac cag acg gtg age tac ccg cag ggc 378 
Thr He Gin Ala Arg Asn Gin Thr Val Ser Tyr Pro Gin Gly 

115 120 125 

acc gtc cac age ctg acc egg acc tec gtg tgc gcc gag ccc 420 
Thr Val His Ser Leu Thr Arg Thr Ser Val Cys Ala Glu Pro 

130 135 140 

ggc gac tec gcg ggc teg ttc ate tec gga acc cag gcc cag 462 
Gly Asp Ser Ala Gly Ser Phe He Ser Gly Thr Gin Ala Gin 

145 150 
ggc gtg acc tec ggc ggc tec ggc aac tgc cgc acc ggt ggc 504 
Gly Val Thr Ser Gly Gly Ser Gly Asn Cys Arg Thr Gly Gly 
155 160 165 

acg acc ttc tac cag gag gtc aac ccc atg etc aac tec tgg 546 
Thr Thr Phe Tyr Gin Glu Val Asn Pro Met Leu Asn Ser Trp 

170 175 180 

aac ctg cgt ctg cgc acc 564 
Asn Leu Arg Leu Arg Thr 
185 188 

<210> 2 
<211> 188 
<212> PRT 

<213> Nocardiopsis sp. TOA-1 
<400> 2 

Ala Asp He He Gly Gly Leu Ala Tyr Thr Met Gly Gly Arg 

1 5 10 

Cys Ser Val Gly Phe Ala Ala Thr Asn Ala Ser Gly Gin Pro 
15 20 25 

Gly Phe Val Thr Ala Gly His Cys Gly Ser Val Gly Thr Gin 

30 35 40 

Val Ser He Gly Asn Gly Arg Gly Val Phe Glu Arg Ser Val 

45 50 55 

Phe Pro Gly Asn Asp Ala Ala Phe Val Arg Gly Thr Ser Asn 

60 65 70 
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Phe Thr Leu Thr Asn Leu Val Ser Arg Tyr Asn Ser Gly Gly 

75 80 
Tyr Ala Thr Val Ser Gly Ser Ser Thr Ala Pro He Gly Ser 
85 90 95 

Gin Val Cys Arg Ser Gly Ser Thr Thr Gly Trp Tyr Cys Gly 

100 105 110 

Thr He Gin Ala Arg Asn Gin Thr Val Ser Tyr Pro Gin Gly 

115 120 125 

Thr Val His Ser Leu Thr Arg Thr Ser Val Cys Ala Glu Pro 

130 135 140 

Gly Asp Ser Ala Gly Ser Phe He Ser Gly Thr Gin Ala Gin 

145 150 
Gly Val Thr Ser Gly Gly Ser Gly Asn Cys Arg Thr Gly Gly 
155 160 165 

Thr Thr Phe Tyr Gin Glu Val Asn Pro Met Leu Asn Ser Trp 

170 175 180 

Asn Leu Arg Leu Arg Thr 
185 188 
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